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DIGITAL BROADCAST RECEIVING TUNER SUITABLE FOR MINIATURIZATION 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a preferred digital 
broadcast receiving tuner for use with a television set with 
a VCR or the like. 

2 . Description of the Prior Art 

In a conventional digital broadcast receiving tuner, for 
example, a digital broadcast receiving tuner for use with a 
television set with a VCR, two tuners of a tuner for television 
and a tuner for a VCR are individually prepared respectively, 
and these two tuners are attached to a mother board 
respectively. 

Thus, telecasting is adapted to be received by a tuner 
for a television, while the telecasting is pic ture - recorded by 
a tuner for a VCR, and the tuner for a VCR is adapted to, while 
receiving television by the tuner for a television, be able to 
picture record broadcast through the same channel or another 
channel . 

The conventional digital broadcast receiving tuner has 
a problem that it cannot be miniaturized partly because 
two tuners are individually manufactured which causes low 
productivity and high cost, and partly because those two tuners 
are installed side by side on one surface of a mother board which 
causes a large occupied area for mounting. 



SUMMARY OF THE INVENTION 

Thus it is an object of the present invention to provide 
a low-priced digital broadcast receiving tuner suitable for 
miniaturization . 

As first solving means to solve the above - described 
problem, a structure is arranged such that the digital broadcast 
receiving tuner has an insulating board provided with a wiring 
pattern each on both surfaces thereof, and that on one surface 
of this insulating board there is formed a first tuner while 
h on the other surface thereof there is formed a second tuner. 
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Also, as second solving means, the insulating board is 
structured of a stacked multi- layer board, and the structure 
is arranged such that the first and second tuners are 
electrically shielded from each other by a grounding conductor 
layer provided within the multi -layer board. 

Also, as third solving means, a structure is arranged 
such that the first and second tuners have a high-frequency unit 
and a demodulation unit respectively, and that the high- 
frequency unit of the first tuner and the demodulation unit of 
the second tuner, and the demodulation unit of the first tuner 
and the high-frequency unit of the second tuner are arranged 
at a position opposite to each other with the multi -layer board 
interposed therebetween respectively. 

Also, as fourth solving means, a structure is arranged 
such that the multi -layer board is formed of at least three 
layers; between the lamination layers, there are provided at 
least the two grounding conductor layers; in a region in which 
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the high-frequency unit is provided, the grounding conductor 
layers arranged near the high-frequency unit are provided with 
a deletion unit; and in a range in which the demodulation unit 
is provided, the grounding conductor layers arranged near the 
demodulation unit are provided with a first remainder to thereby 
increase a facing distance between the wiring pattern of the 
high-frequency unit and the first remainder. 

Also, as fifth solving means, a structure is arranged 
such that the high-frequency unit has an IC component having 

m a direct conversion unit including an oscillator and a mixer, 

5 

Q and that the grounding conductor layer arranged near the 

ffl high-frequency unit is provided with a second remainder to 

oppose a lower portion of the IC component. 

Jrj BRIEF DESCRIPTION OF THE DRAWINGS 

% Fig. 1 is a block diagram showing a digital broadcast 

^* receiving tuner according to the present invention; 

Fig. 2 is an enlarged cross - sec tional view for a 
principal part showing an outline of the digital broadcast 
receiving tuner according to the present invention; 

Fig. 3 is an enlarged plan view for a principal part 
showing an outline of the digital broadcast receiving tuner 
according to the present invention; and 

Fig. 4 is an enlarged bottom view for a principal part 
showing an outline of the digital broadcast receiving tuner 
according to the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A description will be made of the drawings of the digital 
broadcast receiving tuner according to the present invention. 
Fig. 1 a block diagram showing a digital broadcast receiving 
tuner according to the present invention. Fig. 2 is an enlarged 
cross -sectional view for a principal part showing an outline 
of the digital broadcast receiving tuner according to the 
present invention, Fig. 3 is an enlarged plan view for a 
principal part showing an outline of the digital broadcast 
receiving tuner according to the present invention, and Fig. 
4 is an enlarged bottom view for a principal part showing an 
outline of the digital broadcast receiving tuner according to 
the present invention. 

Next, a description will be made of the structure of the 
digital broadcast receiving tuner according to the present 
invention by exemplifying a tuner for use with, for example, 
a television set with a VCR. As shown in the block diagram of 
Fig. 1, the digital broadcast receiving tuner has two tuners 
of a first tuner Tl for a television and a second tuner T2 for 
a VCR, and the respective first and second tuners Tl and T2 are 
composed of filters Fl and F2, direct conversion units HI and 
H2, each including an oscillator and a mixer, and demodulation 
units Dl and D2 . 

Thus, an inputted signal is distributed to the first and 
second tuners Tl and T2 by a distributor B, and in the first 
tuner Tl for a television, the signal is adapted to be 
transmitted to the demodulation unit Dl through the filter Fl 
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and the direct converter HI, and in the second tuner T2 for a 
VCR, the signal is adapted to be transmitted to the demodulation 
unit D2 through the filter F2 and the direct converter H2 . 

Also, each of these first and second tuners Tl and T2 
is structured of a high-frequency region Rl consisting of the 
distributor B, the filters Fl and F2 and the direct converters 
HI and H2 , and a demodulation unit region R2 consisting of the 
demodulation units Dl and D2 . 

Figs. 2 to 4 show a digital broadcast receiving tuner 
according to the present invention, structured in a state in 
which the distributor B in the block diagram of Fig. 1 is 
excluded . 

Next, with reference to Figs. 2 to 4 , a description will 
be made of the structure of the digital broadcast receiving 
tuner according to the present invention. An insulating board 
1, which is a circuit board, is a multi-layer board formed by 
stacking a plurality (three layers in this case) of boards la, 
lb and lc, and on both surfaces, namely, a surface and a back 
surface exposed of this insulating board 1, there are provided 
wiring patterns 2a and 2b. 

Thus, on one surface side, which is the surface of this 
insulating board 1, there is formed the first tuner Tl for a 
television, and on the other surface side, which is the back 
surface, there is formed the second tuner T2 for a VCR. 

This first tuner Tl for a television is, as shown in Figs. 
2 and 3, structured such that in the high-frequency unit region 
Rl of the insulating board 1, there are arranged the filter Fl 



and the IC component 3a having the direct conversion unit HI 
including the oscillator and the mixer, and that in the 
demodulation unit region R2 , there is arranged the IC component 
4a having the demodulation unit Dl . 

Also, the second tuner T2 for a VCR is, as shown in Figs. 
2 and 4, structured such that in the high-frequency unit region 
Rl of the insulating board 1, there are arranged the filter F2 
and the IC component 3b having the direct conversion unit H2 
including the oscillator and the mixer, and that in the 

M 

O demodulation unit region R2 , there is arranged the IC component 
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4b having the demodulation unit D2 . 

The first and second tuners Tl and T2 are structured 
such that the high-frequency unit region Rl of the first tuner 
Tl and the demodulation unit region R2 of the second tuner T2 , 
and the demodulation unit region R2 of the first tuner Tl and 
the high-frequency unit region Rl of the second tuner T2 are 
arranged at a position opposite to each other with the 
insulating board 1, which is the multi- layer board, interposed 
therebetween respectively. 

Also, between the lamination layers of the insulating 
board 1 formed into three layers by the boards la, lb and lc, 
there are provided two grounding conductor layers 5 and 6, and 
the grounding conductor layer 5 provided between the board la 
and the board lb is provided near the first tuner Tl side, while 
the grounding conductor layer 6 provided between the board lb 
and the board lc is provided near the second tuner T2 side. 

These grounding conductor layers 5 and 6 electrically 
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shield between the first tuner Tl and the second tuner T2 . 

Also, the grounding conductor layer 5 is, as shown in 
Fig. 2, structured such that there is provided a first remainder 
5a on the demodulation unit region R2 side; the high-frequency 
unit region Rl is provided with a deletion unit 5b; and there 
is further provided a second remainder 5c to oppose to the lower 
portion of the IC component 3a having the direct conversion unit 
HI . 

Also, the grounding conductor layer 6 is, as shown in 
Q Fig. 2, structured such that there is provided a first remainder 

a 

Q 6a on the demodulation unit region R2 side; the high-frequency 

h unit region Rl is provided with a deletion unit 6b; and there 

% is further provided a second remainder 6c to oppose to the lower 

L portion of the IC component 3b having the direct conversion unit 

fi 

m H2 . 

Thus, although not shown here, the structure is arranged 
such that the second remainder 5c is connected to the first 
remainder 6a, and the second remainder 6c is connected to the 
first remainder 5a, through a connecting conductor, with which 
the through-hole is filled, or the like. 

Particularly, in the high-frequency unit of the first 
tuner Tl for a television having such a structure, the deletion 
unit 5b is provided whereby capacity between the wiring pattern 
2a and the grounding conductor layer 6a is reduced to improve 
the performance of the first tuner Tl, and the first remainders 
5a and 6a of the grounding conductor layers 5 and 6 electrically 
shield between the first and second tuners Tl and T2 . 
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Also, the IC component 3a is structured so as to 
incorporate a wiring portion (not shown) by an exterior portion 
(not shown) made of synthetic resin or the like. When this IC 
component 3a is connected to the wiring pattern 2a, the wiring 
portion of the IC component 3a retracts from the surface of the 
insulating board 1 so that the second remainder 5c located at 
the lower portion of the IC component 3a opposes to the wiring 
portion of the IC component 3a located at a more distant position 
than the wiring pattern 2a. 

In the first tuner Tl for a television, therefore, the 
capacity between the fist tuner Tl and the remainder 5c is small ; 
the influence on the performance can be reduced; the distance 
between the second remainder 5c and the wiring pattern 2a can 
be shortened; and a grounding course of the circuit in the 
high-frequency unit can be shortened, thus making it possible 
to ensure the grounding effect. 

Also, particularly, in the high-frequency unit of the 
second tuner T2 for a VCR, the deletion unit 6b is provided 
whereby capacity between the wiring pattern 2b and the grounding 
conductor layer 5a is reduced to improve the performance of the 
second tuner T2 ; and the IC component 3b is, as in the case of 
the IC component 3a, structured so as to incorporate a wiring 
portion (not shown) by an exterior portion (not shown) made of 
synthetic resin or the like. When this IC component 3b is 
connected to the wiring pattern 2b, the wiring portion of the 
IC component 3b retracts from the surface of the insulating 
board 1 so that the second remainder 6c located at the lower 



portion of the IC component 3b opposes to the wiring portion 
of the IC component 3b located at a more distant position than 
the wiring pattern 2b. 

In the second tuner T2 for a VCR, therefore, the capacity 
between the second tuner T2 and the remainder 6c is small; the 
influence on the performance can be reduced; the distance 
between the second remainder 6c and the wiring pattern 2b can 
be shortened; and the grounding course of the circuit in the 
high-frequency unit can be shortened, thus making it possible 

Q to ensure the grounding effect. 

□ 

Q In this respect, in the above -described embodiment, the 

m description has been made of an embodiment in which no 

111 

'45 distributor B is provided, but this distributor B may be 

provided on the insulating board 1. 
=?: According to the present invention, it is possible to 

% provide a lower-priced digital broadcast receiving tuner having 

higher productivity as well as a less number of components than 
a conventional tuner because, on one surface of the insulating 
board 1, there is formed the first tuner Tl while, on the other 
surface thereof, there is formed the second tuner T2 , and 
therefore a single insulating board 1 can be shared. 

Also, when mounting the digital broadcast receiving 
tuner according to the present invention onto a mother board, 
the occupied area can be made smaller and a smaller - sized tuner 
can be obtained than the conventional one. 

Also, since the insulating board 1 is structured of a 
stacked multi- layer board, and the first and second tuners Tl 
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and T2 are electrically shielded from each other by the 
grounding conductor layers 5 and 6 provided within this 
multi - layer board, it is possible to provide a digital broadcast 
receiving tuner having good performance. 

Also, since a structure is arranged such that the first 
and second tuners Tl and T2 have a high-frequency unit and a 
demodulation unit respectively, and the high-frequency unit of 
the first tuner Tl and the demodulation unit of the second tuner 
T2, and the demodulation unit of the first tuner Tl and the 

b high-frequency unit of the second tuner T2 are arranged at a 

Q 

O position opposite to each other with the multi -layer board 

Mi 

m interposed therebetween respectively, it is possible to keep 

% the high-frequency unit of the first tuner Tl from that of the 

JL second tuner T2 by a large distance, and both of them less 

n interfere with each other, thus making it possible to provide 

% a digital broadcast receiving tuner with good performance. 

H- Also, the multi -layer board is formed of at least three 

layers; between the lamination layers, there are provided at 
least two grounding conductor layers 5 and 6; in a region Rl 
in which the high-frequency unit is proved, the grounding 
conductor layers 5 and 6 arranged near the high-frequency unit 
are provided with deletion units 5b and 6b; and in a range R2 
in which the demodulation unit is provided, the grounding 
conductor layers 5 and 6 arranged near the demodulation unit 
are provided with first remainders 5a and 6a to increase a facing 
distance between the wiring patterns 2a and 2b of the high- 
frequency unit and the first remainders 5a and 6a, and therefore, 
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the capacity between the wiring patterns 2a and 2b and the 
grounding conductor layers 5 and 6 can be reduced to thereby 
enhance the performance of the first and second tuners Tl and 
T2 . 

In addition, the high-frequency unit has IC components 
3a and 3b, each having a direct conversion unit including an 
oscillator and a mixer, and the grounding conductor layer 5, 
6 arranged near the high-frequency unit is provided with a 
second remainder 5c, 6c to oppose the lower portion of the IC 
component 3a, 3b. Therefore, the capacity between the IC 
component 3a, 3b and the remainder 6c is small; the influence 
on the performance can be reduced; the distance between the 
second remainder 5c, 6c and the wiring pattern 2a, 2b can be 
shortened; and the grounding course of the circuit in the 
high-frequency unit can be shortened, thus making it possible 
to ensure the grounding effect. 
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